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(54) SEMICONDUCTOR MANUFACTURING APPARATUS 
(11) J^251Z3iJA) '\ (43) 6.10.1989 (19) JP 
(21) Appl. No. 63*79061 (22) 31.3.1988 
(71) TERU BAR1AN K.K. (72) KENJI KIRIYAMA(2) 
(51) Int. CP. H01L21/68 

PURPOSE: To enhance the wafer conveyance efficiency and the treatment capac- 
ity of an apparatus as a whole by a method wherein a wafer housing mechanism 
used to temporarily keep a semiconductor wafer is installed between a first 
wafer conveyance mechanism and a second wafer conveyance mechanism. 

CONSTITUTION: Load-lock chambers 3 are arranged and installed individually 
on both sides by sandwiching a wafer conveyance chamber 1 in the central 
part of a multi-chamber type CVD apparatus on one side of the conveyance 
chamber. A conveyance mechanism 6 on the side of the load-lock chambers 
is installed inside the conveyance chamber 1; a semiconductor wafer 5 is 
conveyed between wafer carriers 2 inside the individual load-lock chambers 
3 and the conveyance chamber 1. A conveyance mechanism 7 on the side of 
a treatment chamber conveys the semiconductor wafer 1 conveyed to the convey- 
ance chamber 1 to individual treatment chambers, e.g., prescribed treatment 
chambers 4a, 4b f 4c. A buffer shelf 8 is installed between these conveyance 
mechanism 6, 7; the semiconductor wafer 5 which has been conveyed by using 
both conveyance mechanisms 6, 7 is housed temporarily. By this setup, the 
standby time of a wafer conveyance system due to a difference in the treatment 
capacity of the individual wafer conveyance mechanisms 6, 7 can be eliminated. 




II: apparatus control part. 12: storage 
conveyance system control mechanism 



mechanism, 13: 



(54) ELECTROSTATIC CHUCK APPARATUS 
(11) 1-251735 (A) (43) 6.10.1989 (19) JP 

(21) Appl. No. 63-78975 (22) 31.3.1988 
(71) TOSHIBA CORP (72) MAKOTO SEKINE 
(51) Int. CP. H01L21/68,H01L21/302 

PURPOSE: To enhance the uniformity, reproducibility and a yield of various 
treatments by a method wherein thermal conductivity between a substrate 
to be treated and a specimen stage is changed partially and a temperature 
on the surface of the substrate to be treated is distributed uniformly. 

CONSTITUTION: In a dry etching apparatus using an electrostatic chuck plate, 
a wafer 18 is attracted and fixed to the surface of the electrostatic plate 20 
on the surface of an electrode (cathode) 14. Two or more grooves 25 of, e.g., 
a concentric circle shape are formed on the surface of the electrostatic chuck 
plate 20; gas introduction holes 26 are made partially in the grooves 25. Two 
or more cooling gas introduction tubes 27 which have pierced the electrode 
14 are connected to the introduction holes 26; a cooling gas such as He whose 
thermal conduction is good, N 2 which is economical or the like can be supplied 
to the rear of the wafer. A gas pressure on the rear of the wafer is changed 
locally; a temperature of the wafer is made uniform. In order to realize this, 
e.g., a gas pressure to be applied to the grooves 25 at a peripheral part is made 
higher than a gas pressure to be applied to the central part. The cooling effi- 
ciency at the peripheral part whose temperature is raised as compared with 
that in the central part of the wafer is enhanced. 




(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(11) 1-251736 (A) (43) 6.10.1989 (19) JP 

(21) Appl. No. 63-78748 (22) 31.3.1988 

(71) TOSHIBA CORP (72) HIROOMI NAKAJIMA(2) 

(51) Int. CP. H01L21/76,H01L27/04,H01L27/10,H01L29/78 

PURPOSE: x To eliminate the concentration of strain, to prevent a leakage current of 
an element from being increased and to prevent the breakdown voltage from being 
decreased by a method wherein, after an impurity has been ion-implanted selectively 
only into a bottom part of a groove in an element isolation region and an impurity- 
added layer has been formed, an insulating coating is formed on the whole surface 
of a substrate. 

CONSTITUTION: A groove 16 is formed in an element-isolation region of a p-type Si 
substrate 11 by a selective etching operation; after that, an Si0 2 film 17 is deposited 
on the whole surface of the substrate including the groove by an atmospheric-pressure 
CVD operation. During this process, the Si0 2 film 17 is formed as follows: a thickness 
on a flat face at the upper part of the groove on the substrate is di = about 5000 A; 
a thickness at the upper part on a side wall is d 2 = about 5000 A; a thickness at 
the lower part is d, = about 2000 A- In addition, a thickness at a bottom part is 
d 4 = about 1000 A. Then, by utilizing a difference in film thickness of the Si0 2 film 
17, boron or the like is ion-implanted only into the bottom part of the groove 16, 
e.g., at a does of 10 l4 /cm 2 and under a condition of an acceleration voltage of 40keV. 
Then, a p* type layer 18 can be formed. After that, the Si0 2 film 17 is removed; 
an SiO ? film 19 is formed again by thermal oxidation. A polycrystalline silicon layer 
10 is filled into the groove. 
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